Background: Cynicism, as a personality trait, has adverse effects on health. The question was asked whether cynical attitudes that develop due to work-related stress correlate with stress levels and whether it has a negative influence on health.
Introduction
Burnout is a work-related stress syndrome characterized by vital exhaustion, a cynical attitude towards work and a tendency to evaluate oneself negatively with regard to work efficacy [1] .
Burnout has been linked to disturbances such as impaired attention and memory, incident dementia, sleep disturbances, depression, anxiety, decreased work capacity, sickness absence from work and a host of poor health behaviours [2, 3, 4] . It has further been implicated in somatic syndromes such as cardiovascular diseases, and evidence is emerging for associations between burnout and disorders such as the metabolic syndrome, systemic inflammation, and dysregulation of coagulation functions [2, 5] . Although some inconsistencies exists about the psychophysiological consequences of burnout and the scales to be included in the assessment tools, one view that seems to be generally agreed upon is that burnout represents a condition of chronic stress, and that the energy-depleted state of exhaustion embodies the primary characteristic of burnout [1, 2] .
Several validated burnout measuring instruments exist, most comprising of an exhaustion and two other subscales. The Maslach Burnout Inventory-General Survey (MBI-GS), for instance, assesses burnout in terms of three subscales, i.e., exhaustion, cynicism and professional efficacy, where cynicism is said to reflect an indifferent or distant attitude toward one's work [1] . In contrast, some researchers have argued for an "exhaustion only" model of burnout and such assessment models have indeed been developed [2, 6] .
Many attempts have been made to find physiological correlates or biomarkers for burnout, but absolute consensus has not yet been reached [7] . Nevertheless, substantial evidence exists that stress-induced dysregulations of the main stress axes, i.e., the hypothalamo-pituitary-adrenocortical axis (HPA-axis) and the autonomic nervous system (ANS), are present in burnout [2, 5, 7, 8] .
Unfortunately results, as for many other stress-related disorders, are confounded by assessments at different stages and degrees of burnout. For example, while chronic stress initially results in hypercortisolemia, it may eventually lead to hypocortisolemia [9] -a fact that can, and have indeed, 3 lead to opposite findings in the search for biological correlates of burnout. At present there is enough evidence to accept deficiencies in HPA axis and ANS to be biological correlates of severe burnout [8, 10, 11] . In view of the role of the HPA axis (cortisol) and the ANS in energy availability, coupled to associations of hypocortisolism and ANS insufficiency with fatigue [8, 9] ), it seems feasible to accept inadequacies in these main stress axes [8, 10, 11] as correlates of the burnout-associated exhaustion. In addition, due to the loss of glucocorticoid regulation of the immune system, hypocortisolaemia can lead to an increase in pro-inflammatory cytokines [12] . An increase in proinflammatory cytokines is, in turn, associated with a range of pathophysiological and psychopathological disturbances marked by chronic fatigue [13] . It is of interest to note the many disturbances for which an association have been reported between stress, fatigue, inflammatory cytokines and dysregulation of the HPA-axis, e.g., severe burnout, chronic fatigue syndrome, fibromyalgia, atypical depression, and sickness behaviour (12, 14, 15, 16, 17, 18] .
With most of the biological correlates described for burnout [7] directly or indirectly relating to exhaustion, it is tempting to agree with the "exhaustion/fatigue only" view [6] of what burnout constitutes. However, burnout is by definition not a context free phenomenon, but job stress-related and marked by emotional disengagement from (cynicism towards) the work situation and feelings of reduced professional efficacy [1, 19] . As cynicism as a personality trait is known to negatively affects wellbeing it was of interest to us to see whether the cynicism that develops in the face of work-related stress is also associated with a decline in health.
We were interested in cynicism as subscale of burnout, and specifically cynicism as assessed as by the subscale of the Maslach Burnout Inventory-General Survey (MBI-GS) [1] . This writing reports on associations of the MBI-GS cynicism subscale scores with stress levels and with a number of health risk indicators, including allostatic load, heart rate variability (HRV), C-reactive protein (CRP), as well as questionnaire-based assessments of stress, anxiety levels and physical health. 
Methods
Burnout was assessed by the MBI-GS [1] . Stress levels were estimated by the Experience of Work and Life Circumstances Questionnaire [20] , anxiety by the State-Trait Anxiety Inventory for Adults [21 and a summary score on physical health by the SF-36v2 Health Survey [22] .
Allostatic load, a pathophysiological index of the accumulated effects of stress, is considered an indicator of risk for decline in cognitive and physical functioning, including cardiovascular disease [23] . Allostatic load was measured by an adaptation of the method of Seeman, et al [23] . Biomarkers used for assessment of allostatic load were systolic and diastolic blood pressure, waist-to-hip ratio, body mass index (BMI), serum HDL, serum LDL, total cholesterol, aldosterone, serum albumin, glycosylated haemoglobin, overnight urinary cortisol excretion, fasting blood glucose and serum CRP. CRP is an acute phase protein, used as biomarker of pro-inflammatory activity. Elevated proinflammatory activity, as reflected by CRP levels, has been described in association with stress and life style associated diseases [24] . HRV reflects autonomic nervous system input to the heart and a decrease in HRV has been reported for cardiovascular and non-cardiovascular diseases [25] .
Tachogram recordings for the determination of HRV were performed under controlled laboratory conditions and analysed in 5 min periods. HRV analysis was performed in line with recommendations by the HRV Task Force [25] , using the advanced HRV Analysis 1.1 software for windows. Error correction was performed with the Polar Precision Performance Software version 4.03.040 and detrending by the smoothness priors method [26] . Total HRV, high frequency power (HF) and low frequency power (LF), as obtained by non-parametric frequency-domain analysis based on Fast Fourier Transformation [25] , are presented. HF reflects parasympathic and LF is said to be a combination of sympathetic and parasympathetic control of cardiac function.
Twenty-seven volunteers signed informed consent prior to inclusion in the study. All subjects were fulltime employed males and all worked irregular hours ranging from 40 to 80hrs per week.
Clearance was received from the Ethics Committee, Faculty of Health Sciences, University of Pretoria and the study was thus performed in accordance with the ethical standards laid down by the Declaration of Helsinki. Table 1 . Associations where at least one of the three subscales showed significant correlations (p<0.05,) or correlations indicating a trend (0.05<p≤0.100) are presented. 
Results
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Discussion
Burnout is a work-related stress syndrome with negative consequences for physical and mental health. Various burnout measuring scales exist, which, but for exhaustion, differ in subscales characteristics. General agreement exists on exhaustion as primary characteristic of burnout, and credible indications exist for physiological correlates that could explain the pathophysiological symptoms of this energy-depleted state of exhaustion [10, 11] . However, the same cannot necessarily be said for other characteristics included as subscales. This pilot study investigated associations between the cynicism subscale scores of the MBI-GS and a number of stress-related health risk indicators.
Cynicism as a personality trait is implicated as a contributing factor to cardiovascular and immunological disorders, all-cause mortality, and mental disturbances such as incident dementia [27, 28, 29, 30, 31] . However, cynicism as a personality trait and cynicism that develops as a result of unfavourable work condition differ. Cynicism towards the work situation, as assessed in burnout inventories, is equated to disengagement from work as a result of work-related stress and although cynicism as a personality trait could very well have an impact, it is not necessarily a prerequisite for becoming cynical about the workplace.
In the present study, against expectations, correlations with statistical significance were more often seen with cynicism than with exhaustion (Table 1) . Cynicism was positively associated with stress, confirming the increase in cynicism with increases in stress levels, as postulated by the MBI-GS and other Maslach Burnout Inventories [1] .
A positive correlation was also found between cynicism and trait anxiety, but not state anxiety. This association with trait, but not state anxiety appears to suggest that individuals who are generally more inclined to stress and worry are also more likely to become cynical about the work situation.
However, increases in anxiety symptoms have previously been linked to burnout-associated cynicism, with cynicism seen as the causal factor [32] . Until further prove one could perhaps surmise that the tendency to worry and stress predisposes to cynicism and that cynicism fosters the incidence of anxiety.
The next step was to test for correlations between scores on the cynicism subscale and health risk indicators, including SF-36v2 summary scores on physical health, allostatic load, CRP and HRV. The summary scores on physical health declined with increases in cynicism, and this decline in health with increases in cynicism was supported by results of the majority of physiological health risk indicators used in the study. Allostatic load is said to reflect the cumulative cost of stress over time,
i.e., the physiological wear and tear [33] . Positive associations between allostatic load and cynicism approached statistical significance (r=0.360, p0.065) and thus hinted at a trend for individuals who are cynical about their work situation to have higher physiological wear and tear. A positive association was further seen with body mass index (BMI), said to be a reflection of metabolism and adipose tissue deposition. Of interest are the associations seen between CRP levels and cynicism.
CRP is an acute phase protein, often used as inflammatory biomarker. Elevated CRP levels have been described with stress and life style associated diseases, while low CRP levels is seen as a marker of wellness [24, 34] . The statistical significant positive correlations found in the present study between CRP levels and cynicism thus indicate a decline in health with increases in cynicism.
HRV offers a window into autonomic nervous system control of the heart and a decline in HRV is known to occur with chronic stress, as well as in metabolic, immune and cardiovascular disorders [25, 35, 36, 37] ). Statistical significant negative correlations were found in the present study between cynicism and HRV indicators for supine and standing total HRV, as well as for supine and standing low frequency bands HRV, while negative correlations approaching significance were found between cynicism and vagal measures of HRV (HF). This decrease in HRV with increases in cynicism points towards a decline in physical and/or psychological health with an increase in the degree to which individuals felt cynical about, or disengaged themselves emotionally from the work situation.
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In summary it can be said that the results of this study confirm the assumption of an association between stress and disengagement from the work situation (score on MBI-GS cynicism subscale).
Adverse effects of work-related cynicism on physical health were suggested by the negative associations with the summary scores on physical health and HRV, respectively, and by the positive associations with heart rate, allostatic load and the inflammatory marker CRP.
Conclusions
Cynicism, as reflected by the MBI-GS, increases with increases in stress levels and could contribute to the decline in the health reported for burnout. It would be of interest to know whether the associations found between a decline in health and cynicism towards the work environment is mediated through cynicism-related poor health behaviours.
